Abstract
Introduction
.
We test these four models with two complementary data sets. The first data set is an exhaustive sample of complete phylogenetic trees for vertebrate clades constructed from molecular data. (Felsenstein, 1985) . (Lande, 1976; Lynch, 1990) . However, natural selection (Felsenstein, 1983) . This is the model assumed by default when using maximum parsimony for both tree reconstruction and character reconstructions on trees (see e.g. Brooks & McLennan, 1991) .
A popular class of models is based on random walks -the Markov process (see Maddison, 1991; Pagel, 1994 Pagel, , 1997 Schluter et ah, 1997) for discrete traits and Brownian motion for continuous traits (Edwards & Cavalli-Sforza, 1964; Maddison, 1995; Felsenstcin, 1988; Pagel, 1997 (Felsenstein, 1981) . Mooers, 1995 allozymes [Nei, 1978; Rogers, 1972] Felsenstein, 1995) . We reconstructed each phylogeny using PHYLIP (Felsenstein, 1993; and algorithms that assume rate constancy (cf. Hey, 1992 For the baleen whales, marine turtles, and the kodkod (an ocelot) species-specific allometric relationships were used (see Table I 3-Benton, 1993; 4-Bishop, 1943; 5-Bjorklund, 1991; 6-Block et ah, 1993; 7-Bowen et ah, 1993; 8-Bustard, 1973; 9-Caccone et ah, 1994; 10-Carr, 1952; 11-Corbin et ah, 1988; 12-Dittman & Zink, 1991; 13-Duncan& Highton, 1979; 14-Dunn& Heinze, 1933; 15-Dunning, 1993; 16-Eisenberg, 1989; 17-Ernstet ah, 1994; 18-Gardner, 1982; 19-George & Ryder, 1986; 20-Gerwin & Zink, 1989; 21-Goldman et ah, 1989; 22-Goodman etah, 1994; 23-Grant et ah, 1985;  24- Grzimek, 1990; 25-Hedges & Burnell, 1990; 26-Highton & Larson, 1979; 27-Hirth, 1982; 29-Joseph et ah, 1980; 30-Kirsch et ah, 1993; 31-Krajewski & King, 1996; 32-Krajewski & Fetzner, 1994; 33-Losos, 1990; 34-Losos, pers. comm.; 35-Morrow, 1964;  36- Nowak, 1991; 37-Pritchard, 1967; 38-Pritchard, 1971; 39-Ridgeway & Harrison, 1985; 40-Slattery et ah, 1994; 41-Tilley & Bernardo, 1993; 42-Titus & Larson, 1996; 43-Wilson et ah, 1991; 44-Wilson et ah, 1985; 45-Witzell, 1989; 46-Yang & Patton, 1981; 47-Zink, 1988; 48-Zink & Avise, 1990; 49-Zink & Dittman, 1993; 50-Zink et ah, 1991a; 51-Zink et ah, 1991b, Maximum likelihood fits for the macroevolution of vertebrate body size under a Brownian motion process and four models. (Edwards, 1992: 180ff). Risch (1992) would pre- (Goldman, 1993 [Rice, 1989] (Rosenzweig, 1995) , then the speciational hypothesis should fare well (Ferris et al., 1979 (Grafen, 1989; Gittleman & Kot, 1990; Garland, 1992; Pagel, 1994) for standardizing phylogenetic independent contrasts. This scenario, and others mentioned above, require the fitting of extra parameters, necessitating log-likelihood ratio tests or Monte-Carlo tests (Goldman, 1993) (Martins & Garland, 1991; DiazUriarte & Garland, 1996) . Hansen & Martins (1996; Martins & Hansen, 1997; Martins, 1994; Hansen, 1997 ; see also Garland etal., 1993; Felsenstein, 1988) have advocated the Ornstein-Uhlenbeck process of character change (Lande, 1976) It is hampered by the assumption that all the species in the clade are centered on the same optimum value, which must also be specified or estimated from the data. It also implies that there is no way to recover distantly past events, as evidence of ancient phenotypes will eventually be erased by the pull toward the central point (Felsenstein, 1988 (Pagel, 1994) and continuous (Pagel, 1997) (Schluter & Nagel, 1995) Fig. 2 , which contrasts the free trees for the two groups. For the Ciconiiformes ( Fig. 2A) Martins, 1994) . The difference is that our method focusses on single branches rather than differences between reconstructed sister groups.
These free model trees offer a graphical representation of tempo and mode in morphological macroevolution.
The results of this study have implications for
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The free model for the Ciconiiformes (based on Sibley & Ahlquist, 1990) , where the tree represents the set of branch lengths which best explain the body-size data. The tree retains some of the original topology. H units; tips with hyphenated names comprise all those families subtending that branch (see Mooers et ah, 1994 for full explanation).
Contributions to Zoology, 68 (1) -1998 15 comparative analyses. Many comparative methods rely on an a priori scenario of trait evolution (see Felsenstein, 1985; Harvey & Pagel, 1991; . Common algorithms (e.g. CAIC, Purvis & Rambaut, 1995;  the phylogenetic regression, Grafen, 1989) (Garland, 1992; Diaz- Uriarte & Garland, 1996) that data sets should be explored on a case-by-case basis. This same caution extends to those interested in using the various models when studying the relationship between character evolution and phylogenetic tree reconstruction (e.g. Rohlf et al., 1990; Heijerman, 1992 Heijerman, , 1993 Mooers et al., 1995) 
